Objective: Readmission after psychiatric hospitalization is widely used as a quality of care indicator by government funding agencies, policy-makers, and hospitals deciding on clinical priorities. Readmission rates are calculated accurately to allow these varied groups to correctly translate the knowledge into appropriate, tangible outcomes. We aimed to assess how well hospital readmission rates, calculated using only readmissions to the discharging institution, can approximate actual readmission rates.
• The potential measurement bias created by using only within-hospital psychiatric readmission rates is an important consideration for researchers when using psychiatric readmission as an outcome in intervention studies.
• Hospital performance by readmission rate can change significantly depending on how readmission is measured. This can have implications for policy, resource allocation, and quality of care assessment.
• Limiting measurement to within-hospital readmissions may result in missed opportunities to enhance continuity of clinical care.
Limitations
• Data limitations preclude an exact explanation for the observed variability in the proportion of patients readmitted to the institution of discharge.
• This study was conducted in a system where people receive universal health care coverage. There is no financial incentive or requirement for patients to receive care from the same hospital or consistent set of providers. As such, our results may not generalize to systems where such financial incentives exist.
R eadmission after psychiatric hospitalization is widely used as a quality of care indicator. [1] [2] [3] It reflects both the quality of inpatient care as well as the transition to community-based care after psychiatric hospitalization.
2,4,5
It also represents a negative clinical outcome for patients with mental illness, where the goal after discharge from hospital is to integrate back into the community. Health care payers, policy-makers, and hospitals use readmission rates to measure performance and allocate resources. [1] [2] [3] Readmission can also be used as an outcome in research and program evaluation to identify high-risk patients and measure the effects of inpatient and peridischarge interventions on quality of care. 6 As such, accurate measurement of readmission rates is important.
Most urban regions, particularly in North America and Europe, comprise multiple hospitals, often in close proximity, with overlap in the patient populations they serve. In these regions, people may be readmitted to a different institution than the one from which they were discharged. Therefore, measuring readmission rates at the hospital level could lead to serious potential for underestimation of readmission rates. Evidence suggests that almost 20% of readmissions for heart failure in the US Medicare system occur at hospitals different from the index admission, 7 but whether this is the case for psychiatric readmission is unknown.
Using administrative data sources to capture patients discharged from mental health units in the province of Ontario (2008-2011), we aimed to assess how well hospital readmission rates, calculated using only readmissions to the discharging institution (within-hospital readmissions), can approximate actual readmission rates.
Methods
We used linked administrative health databases at the ICES, where patient-level records in Ontario (population: roughly 13.5 million) are anonymously linked using a unique identifier. OMHRS provided us with data for patients discharged from adult-designated inpatient mental health beds in Ontario, including beds in General, Provincial Psychiatric, and Specialty Psychiatric facilities. This data source uses the Resident Assessment Instrument-Mental Health, a standardized, minimum assessment tool for clinical use, to collect clinical data. 8 The CIHI-DAD, to which all Ontario hospitals submit demographic and clinical information about all acute care hospital discharges (ICD-10 system), also captures readmissions for mental health suivant le congé qui ont lieu à l'hôpital même duquel le patient avait obtenu son congé (réhospitalisations au même hôpital), et comparé les taux de réhospitalisation au même hôpital seulement avec les taux de réhospitalisation réels. reasons when the patient is not admitted to a designated psychiatric bed. 9 This may include intensive care unit admissions, eating disorder units, and (or) mental health admissions to nonmental health beds for space reasons. The quality of the data in the CIHI-DAD has been examined and it has been found that primary diagnosis coding for inhospital services is reliable.
Résultats
10 As such, we included both OMHRS and CIHI-DAD information when determining psychiatric readmission rates. The study received ethics approval by the Sunnybrook Health Sciences Centre Research Ethics Board through ICES in Toronto, Ontario.
Index Discharges
We included all OMHRS discharges that occurred between April 1, 2008, and March 31, 2011, resulting in an initial 140 494 discharges. We excluded discharges for people who could not be linked to other administrative data sources (n = 67), non-Ontario residents (n = 6300), those with invalid discharge dates (n = 265), and those with a discharge record who died on the index admission (n = 235). Among the remaining discharges, 50 349 people had multiple discharges during the accrual period; therefore, we selected the first discharge during the accrual period for each person, resulting in a total of 83 328 unique patient discharges. This methodological approach has been used in numerous studies using administrative data to study transitions of care (including readmission rates) in the Ontario health care system. 11, 12 We identified all institutions reporting to OMHRS in Ontario (n = 71) and combined hospitals with multiple sites into single institutions, resulting in 63 distinct institutions. We excluded institutions where patients were only admitted electively (n = 1), where forensic units comprised a large proportion of the hospitalizations (n = 1) and those with less than 6 readmissions (n = 2 hospitals for 30-day readmissions and n = 1 hospital for 90-day readmissions). We could not report detailed information on institutions with less than 6 readmissions during the study period for privacy purposes. This left a total of 59 institutions for the 30-day readmission analyses (76 790 discharges) and 60 institutions for the 90-day readmission analyses (76 920 discharges).
Readmissions
We used both the CIHI-DAD and OMHRS datasets to identify readmissions within 30 and 90 days of the index discharge, where the most responsible diagnosis was for a mental health condition (CIHI-DAD: ICD-10 codes F00.X-F99.X, G30.X, G31.X, or R54.X; OMHRS: any admission). Transfers between institutions were not classified as readmissions.
Analysis
For each hospital, we calculated the percent of readmissions occurring to the institution of discharge. We then calculated 30-and 90-day readmission rates for Ontario and for each hospital, using the following formula: readmission rate equals the number of patients readmitted within 30 or 90 days of discharge divided by the number of patients discharged during the study period. Within-hospital readmission rates were calculated using only readmissions occurring to the discharging institution. Actual hospital readmission rates were calculated using readmissions to any hospital in Ontario.
To quantify the amount of bias generated by using withinhospital, compared with actual, readmission rates, we divided institutions into quartiles based on actual hospital readmission rates. We then determined the percentage of hospitals that would have been classified into the correct quartiles if only within-hospital readmissions were counted. We also explored whether institution-level characteristics (for example, region, proximity to other hospitals, and volume of patient discharges) could explain institutionlevel variability in the percentage of readmissions occurring to the same hospital from which the patient was discharged.
Results

There was significant institution-level variability across
Ontario regarding the percent of readmissions occurring to the institution of discharge. The percent of readmissions occurring to the institution of discharge ranged from 39% to 89% (median 73%, IQR 65% to 77%) for 30-day readmissions and from 37% to 86% (median 70%, IQR 62% to 74%) for 90-day readmissions (Figure 1 ).
The Ontario readmission rate during the study period was 9.3% for 30-day readmissions and 15.8% for 90-day readmissions. When only readmissions to the institution of discharge were counted, readmission rates appeared lower at 6.8% and 11.2% for the 30-and 90-day time periods, respectively. Further, when within-hospital readmission rates were used to rank hospitals into quartiles based on their readmission rates, only 56% of hospitals for 30-day readmissions and 50% of hospitals for 90-day readmissions were classified into the same quartile that they were classified into when actual hospital readmission rates were used (Table 1) . For 30-day readmissions, 8 institutions (13.6%) moved more than 1 quartile from the group into which they were originally classified. For 90-day readmissions, 6 institutions (10.0%) were misclassified by more than 1 quartile.
There was a relation between the patient discharge volume of an institution and the percent of readmissions occurring to that institution. Institutions with lower discharge volumes had a lower percentage of readmissions occurring to their own institution, compared to institutions with higher patient discharge volumes (Figure 2 ). This was statistically significant at 90-day postdischarge (F = 2.62, df = 4/55; P = 0.045), although not at 30-day postdischarge (F = 1.61, df = 4/54; P = 0.19). The percentage of readmissions occurring to the discharging institution was not dependent on the location of the institution using Ontario's 13 Local Health Integration Networks as the unit of measure.
Discussion
Our study highlights a significant discrepancy between measuring readmission to the discharging hospital only and measuring readmission within a larger system of care. In some cases, more than 60% of 30-and 90-day readmissions occur at a different hospital from the discharging institution. This discrepancy means that when only withinhospital readmissions are used as quality of care indicators, readmission rates are underestimated, and the readmission rates of more than one-half of the hospitals are inaccurately ranked. This can have substantial implications. For example, counting only within-hospital readmissions, the 30-day readmission rate appears to be 6.8%. This underestimates the actual 30-day provincial readmission rate of 9.3% by more than one-third. Further, on an institution level, there is a volume-outcome relation between discharge volume and the likelihood that when a patient is readmitted it will be to the hospital from which he or she was discharged. When patients from smaller-volume hospitals are readmitted, they are less likely to be readmitted to their discharging hospital, compared with patients from larger-volume hospitals.
To our knowledge, this is the first study comparing psychiatric readmission rates to the same institution to total readmission rates across a system of care. Similar evaluations of readmissions for medical readmissions reveal that 20% of people are readmitted to a different hospital from the index hospitalization. 7 As such, the likelihood of readmissions occurring at different hospitals is not unique to psychiatric hospitalizations-although it may be higher than among medical populations previously studied. In the United States, use of within-hospital readmission rates as proxy for readmission rates among elderly internal medicine patients with heart failure resulted in correct classification of only 52% of hospitals into correct quintile rankings based on readmission rates. 7 This is consistent with our findings when we used within-hospital psychiatric rehospitalization as a proxy for actual hospital psychiatric readmission rates.
We also observed that the proportion of patients readmitted to hospitals other than the discharging institution was highly variable across Ontario. Data limitations preclude an exact explanation for this, but the volume-outcome relation is of interest. In Ontario, institutions with lower psychiatric discharge volumes are more likely to exist in close proximity to one another in urban settings. Thus people discharged from these institutions have relatively easy access to other hospitals to receive care. This may increase the chance that people discharged from these smallervolume institutions will be admitted to a hospital that is different from the discharging one. Interestingly, however, hospitals with larger discharge volumes have a higher percentage of readmissions occurring to their institutions than hospitals with smaller discharge volumes, regardless of their proximity to other institutions. Although hospitals with higher volumes of unique patients may have greater bed capacity to admit psychiatric patients, it is also possible that their associated outpatient mental health programs are larger and thus able to provide care for a high number of discharged patients. This may increase the probability that these patients will be readmitted to the discharging hospital because the same institution has provided both in-and outpatient care (even when other institutions are located close by).
There were some limitations to our analysis. Our index discharges were all derived using the OMHRS. This may underestimate the total number of psychiatric admissions in the province because a certain proportion of psychiatric admissions are captured using only the CIHI-DAD. However, using the OMHRS dataset to derive the index discharges facilitates comparison of readmission rates between hospitals, particularly because patients admitted to CIHI-DAD beds may face different health system issues (for example, impact of bed-spacing, major medical illnesses, and lack of acute specialty psychiatric care). We excluded 2 institutions (3.2%) from the 30-day readmission analysis and 1 institution (1.6%) from the 90-day readmission analysis, owing to very small patient volumes. Therefore, we cannot comment on the institutions with the lowest patient volumes in the province. However, because so few institutions were excluded, this is unlikely to have meaningfully impacted the results of our volume-outcome analysis. Also note that our study was conducted in a system where patients receive universal health care coverage. There is no financial incentive or requirement for patients to receive care from the same hospital or consistent set of providers. As such, our results (and our explanations) may not generalize to systems where such financial incentives exist.
Our findings show that limiting the measurement of readmission rates to the discharging hospital underestimates the readmission rate for the discharging hospital by ignoring those readmissions occurring elsewhere. This has implications for research, quality control, and hospital performance assessment as well as clinical care. The potential measurement bias is an important consideration for researchers when using readmission as an outcome in intervention studies. We recently completed a systematic review of interventions aimed at improving the transition from in-to outpatient settings. 13 Most of the studies included in the systematic review used information only from the index hospital to capture rehospitalization outcomes. Our results show that measuring readmission rates across a system is a more valid approach. Hospital performance by readmission rate can change significantly depending on how readmission is measured. This can have implications for policy, funding allocation, and for inaccurate assessment of need for improvement. Perhaps most important, however, are the clinical implications of this issue. Because the readmissions that occur at hospitals that are different from the discharging hospital may be considered new hospitalizations, limiting measurement to within-hospital readmissions may result in missed opportunities to enhance continuity of care. Our results reveal that the likelihood that multiple hospitals are getting involved in the hospitalbased care of patients is high in many cases. This is not necessarily a problem if there are processes in place to ensure continuity of care across a system. However, if hospitals are unaware of admissions to other institutions, critical clinical outcomes are not being accounted for in the care of the patient. Owing to lack of information, the care of the patient can become complicated. Further, the potential economic costs of repeat assessments at a new hospital, as well as the time cost and clinical implications of establishing new therapeutic relationships, must be considered.
In summary, we believe that our findings highlight the importance of measuring readmissions at the system level, particularly for hospitals with lower discharge volumes. In Canada, hospital readmissions shortly after discharge are common, and are problematic from the perspective of both cost and clinical outcomes. Our findings may justify the need for system-level measurement of hospital readmissions (particularly in the case of institutions with lower discharge volumes). Provincial-level administrative data allow for this system-level measurement to be done in a rapid and inexpensive manner. Our findings have also raised issues related to quality and continuity of care, with so much interchange between hospitals. Although these problems are not unique to psychiatry, they may be even more important owing to the known impact of therapeutic relationships and continuity of care on compliance and positive treatment outcomes. Solutions will have to be considered at the system level that may include incentivizing readmission to the same institution, regionalizing care and (or) improving continuity of care across institutions through staff crossappointments as well as joint inpatient hospital and postdischarge systems.
